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(Strickland, 1960; Fogg and Belcher, 1961; Fogg, 1965) . The specific growth 
constant 'k' depends on the species and even the races within the species and 
environmental factors. This stud y forms a supplement to the observations 
on Tetraselmis gracilis (Joseph et al. , in press ). 
MATERIAL AND METHOD 
Three species Thalassiosira sub/ilis, Tetraselmis gracilis and Synuhocystis 
salina collected from estuary, inshore and offshore regions respectively were 
selected fo r the present study. Thalassiosira subtilis, of Baci llariopbyceae 
co llected from the estuary at salinity 20 "/0 . and Tetraseimis gracilis, a green 
flagellate and Synechocystis salina of Cyanophyceae collected from salinity 
of 32 %. were grown in media (Miquel ' s modified by Ketchum and Redfield , 
1938) having the corresponding salinity. One week old actively growing cells 
of Thalassiosira subtilis and Synechocystis salina \vere inoculated into two sepa-
rate flasks each containing media of two different sa linity, their initial co n-
centrations being 220 and 510 cells/ ml respective ly. Several experiments were 
carried out using Tetroseimis gracilis, their initia l concentrations va ried from 
200 to 1700 cells/m\. These cultures we re grown in diffused day li ght at room 
temperature under aeration. Aliquots of the culture we re taken every 
alternate day to measure the organ ic prod ucti on by Ct4 technique . Cell 
counts were taken with haemocytomete r. Activi ty of filter was determined 
on a Geiger Counting System (Electronics Co rporati on of India) hav ing a 
cou nt ing efficiency of 3.2"/0. 
GROWTH RATE 
The three species showed different trends in growth - in the length of 
each phase, in generat ion t ime and growth constants . In Miquel 's medium 
(modified) Tetraselmis gracilis from an initial concentratiQn of 200 cells j ncre-
ased to 1000 ce ll s/ml by the second day and then to 30,000 cells on the tbird 
day. By the fifth day, the conccntrat ioll reached 100,000 cells/m\' The highest 
K value of 0.07 (hours) -1 was obtained on tbe third day whe n the mean 
generation time t g was 10 hours. (Fig. 2). From the n on , the growth trend 
of the cu lture was followed for abou t a month . Though apparently no 
senecence was noticed, there was a steady decrease in the K va lue and a 
progressive increase in the mean generation time t $t. The K value dropped 
to 0.01 (hours) -I by the 25th day and thereafte r continued at this level till 
the 35th day when the mean doubling time was 70. The growth constants 
and mean generation time we re also ca lculated from ca rbon production·. 
The lowest generation time obtained is 37 and the co rresponding value (i. e. , 
the highest K value) is 0.019 (hours) -\. On the third day wbile the cell 
counts give the ge neration time 10 hours production val ue shows generation 
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Fig. I Growth pattern of Tetraselmi. gracilis in Miquel ' s 
medium (modified by Ketchum and Redfield). 
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time as 37. Tbe tg value for a similar Chlorophycean flagellate Dunaliella 
~uchlora is 12 hours (McLeod, 1957) . As the culture grew old there was a 
steady increase in tbe tg value and corresponding decrease in tbe growth 
constant. On tbe 15th day the generation time showed by carbon production 
was 70, it was only 32 for cell counts. The corresponding K values are 
0.010 and 0.022 (bours) -I. On the 25th day tbe K value dropped to 0.004 
(bours)-I as evidenced by ca rbon production , taking 175 hours for doubling 
and tbereafter continued at this level till the 35th day. K value on the 25th 
day was 0.014 as sbown by the cell multiplication and the corresponding 
generation time was 50 hours. Thereafter there was a steady decrease and 
corresponding increase in generation times. Thus on the 35th day the 
growth constant was 0.010 time (hours) -I and mean generation time was 70 
bours. 
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Fig. 2 Growth trend and generation time of Tetraje/mis gracilis. 
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In ullenriched sea water the lowest generation time obtained was SOhours 
i. e., on the 4th day, the growth constant being 0.014 (hours) -1. During the two 
weeks observation the growth constant dropped to 0.004 (hours) -Ion the 10th 
day indicating a mean generation time of 175 hrs. While 10fLg at P0 4 -P/ I 
was added there was a slight increase in the growth constant from 0.014 to 
0.022 (hours)-I giving a mean generation of 32 hrs. Here the lowest growth 
constant and the highest mean generation time were 0.007(hours) -I and 100 hrs. 
(8th day) respectively as against 0.004 (hours)-I and 175 hrs. (lOth day) in the 
unenriched sample. When both IOfLg at PO. - P/ L and 10 fLg at N0 3 - N IL 
were added the growth condition improved further (Fig. 3). On the second 
day the growth constant was 0.043 (hours) -1 and mean doubling time 16 
hour s. The lowest growth constant U.012 (hours) -1 was recorded on the 
14th day with a mean generation time of 58 hours. 
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Fig. 3 (a) Effect of phosphate and nitrate on generation time 
in Tetraselmis gracilis. 
(b) Generation time of Tetraseimis gracilis In enriched 
and non-enriched medium. 
Thaiassiosira subtilis from an initial concentration of 220 cellsl ml on 
the second day reached 220000 cells/ rnl on the 10th day. The highest growth 
constant of 0.056 (hours) -I was recorded on the second day and the correspon-
ding lowest'generation time was 13 hours as shown by the cell multiplication 
(Fig. 4). The lowest. growth constant and the highest generation time 
obtained during this period were 0.029 (hours) -I and 24 hours respectively. 
158 K. I. los-ph and P. V. Ramachandran Nair 
A CKNOWLEDGEMENTS 
The authors are grateful to Dr. R. V. Nair, Director, Central Marine 
Fisheries Research Institute for the interest shown in this investigation. 
They are deeply indebted to Dr. E. G. Silas , Senior Fishery Scientist for the 
encouragement and helpful suggesti on. 
REFERENCES 
Braarud, T. 1961 Cultivation of organisms as means of under-
standing environmental influences on popula-
tions. Oceanography, 271 -298. 
Fogg, G. E. and 1961 Physiolog ical studies on a planktonic fL algae 
Verh. into Ver. Limnol., 14, 893-896. J. H. Belcher 
Joseph, K. J. , 1974 Studies on growth, Chlorophylls and photo-
synthesis in unialgal culture of Tetrase/mis 
gracilis Kylin (In press ) . 
Ramachandran Nair, P. V. 
and Balachandran , V. K. 
Kain, J. M. and 1958 Studie. on the growth of marine phytoplank-
ton I. Asltr;onella j aponica Gran. J. mar. 
bioi. Ass. U. K. 37, 397-413. 
G. E. Fogg 
Kain, J. M. and 1960 Studies on the growth of marine phytoplank-
ton 117. Prorocentrum micons Ehrenberg. 
I. Mar. bioi. Ass. U. K. 39, 33-50. 
G. E. Fogg 
Ketchum, B. H. and 
A. C. Redfield 
Lund, J. W. G. 
McLeod, G. C. 
1938 A method for maintaining a continuous 
supply of marine diatoms by culture. Bioi. 
Bull. , WOO<il Hole, 75, 165-169. 
1949 Studies on Asterionella I. The origin and 
nature of the cells producing seasonal 
maxima. J. Ecol. 37, 389-419. 
1957 The effect of circularly polarised light on the 
photosynthesis and chlorophyll 'a synthesis 
of certain marine algae. Limnol. Oceanogr. ~ 
2, 360. 
Growth characteristics of Phytoplankters 159 
Parsons, T. R., 
Stephens, K. and 
Strickland, J. D. H. 
Raymont, J. E. G . and 
M. N. E. Adams 
Samuel , S. , Shah N. M. 
and G. E. Fogg 
Spencer, C. P. 
1961 On the chemical composition of eleven 
species of marine phytoplankters. J. Fish 
Res. Bd Can. 18, 1001-1016. 
1958 Studies on the mass culture of Phaeodactylum. 
Limnol. Oceanogr .• 3 (2) : 1l9. 
1971 Liberation of extracellular products of 
photosynthesis hy trophical phytoplankton. 
J. mar. bioI. Ass. U. K. 51, 793-798. 
1954 Studies on the culture of a marine diatom . 
J. Mar. BioI. Ass. U. K. 33, 265-290. 
